THE RAFFLES BVU.ETIN £>/■ ZOOLOGY !<m -Ifti 1): 2 17-24S 

■! N;lL jn; lI ! Imversiiy i>l Sinj:is(Xife 


A REVISION OF THE GENUS SOIU DE HA AN, 1833 
(CRUSTACEA: DECAPODA: BRACHYIJRAr PORTUNIDAE) 


Clive IV Keenan 

QDS^f A ifiutntiture Rnwmvit CV/rr.-v. PO Ba r , 2066 . iHn/vt Mjrridf, £>j J -Ij/.vr^. r/. : .; 


Peter J.F. Davit 

SlfiffnM’ PO fiVn; jjfflSL iijT.itaurr, Qitf 4iV}, Australia. 


David h. Matin 

fJDFI A quwuliitr* Re.march C&t1n\ PO Ikw 2066. ttrihic htand, QU 450 7 . I usitytittt 


ABSTRACT, - There has been eunsideraW* confusion regarding the laxondmy of 
species in the genus Scxlta. commonly known ss hum I nr mangrtwc crabs. To resolve 
l his confusion we collected material from [hr Red Sea (Lhe original type locality of 
tkylfa aerrfiifi\> und [mm mat ay ;^ther locations ihroughoul ihe Tndo Pacific. Two 
independent genetic methods, alljQ/.yttie electrophoresis and sequencing of two 
mitochondrial DfvA genes, eyrodirame ptfjd&sii 1 and 16s RNA, were employed in an. 
■ u Tempt lo discriminate species. TliegeiieEiL data show ihm there arc at least four distinct 
S< Vi' i'l species. U si ng \ hi s k n ow I edge l hei r t rst wph* ?lt *gy w;\ s e ri tiea! I y ex am i Lied, a 11 d 
morphometric data analysed, to determine useful characters for field separation. 
Nomenclature! problems, have been addressed with approprmlc ncotype and leclotype 
designations. The. species recognised are: 5, if tram fForskfLl, 1775), !i. olivacea r 1-1 erb.se 
1796), S tnmqu^hurlcti Tabneiiis, 1798), and J r parnmamomm Eseintpador, 1949. 

KEYWORDS. - mud erah. mangrove crab, taxonomy genetics, morphology, 
morphemic tries 


INTRODUCTION 

Forskril (1775 ) described Cancer scnatus from material collected from Jiddah on the Red 
Sea. His description, published posthumously, was of a crab without daws. His voyage 
ended tragically with his death, and The type specimen which should, have been sent to 
Denmark, has never been located (for an historical account of the Danish expedition to "Arabia 
FfcB&v sec Nielsen, 1993: Wolff. 1994). The lack of a type specimen has undoubtedly caused 
much of the confusion that was to follow In subsequent years six additional species or 
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varieties were described, but the characters to discriminate heiwcen them have always been 
va^ue at best. The lack of type specimens far many of these hy-s also caused difficult 
no meric Sutural problems. Because the species of Scytta tfifc remarkably similar, ii has been 
difficult, without a large number of specimen^ I mm across the entire distributional range, to 
accurately define; [he juncture where im rasped fic variation ends and real interspecific 
dilicneuees begin. To further illustrate the nomendatiimJ and practical di flic Lillies in defining 
I he St'yllti species, the syntype specimens m Far tunas mttitfitfhttrint'! Fabric jus. I 70S. shai 
we examined in the course of this work, represent all lour species here recognised! 

F-slampador il949u> published an important paper recognising three species and a new 
subspecies front the Philippines. Fshimpadoris work was supported by Serene (1952) who 
Lk E st> recog Eli’■et I tour forms in Vietnam, hut applied Exxo species' names to different 
Yiiorphotx pcs". However, i In.: most reccm re visionary work ro be widely accepted was dial 
ot Stephenson & Campbell r I9fi0), who felt that available evidence could onk support the 
acceptance of a single species., Scyilu samtut, Holdiuis (1978') followed Stephenson and 
Campbell. \ join ting out the inconsistent and variable nature of the distinguishing characters, 
He also questioned the validity of ihe names used by Lstampador and Serene. 

Despite this, a number of recent regional workers have presented convincing arguments for 
ihe recognition of iwo or even three species within their study areas (Joel & Raj, I9S0: 
Radbakrishnan & Samud 1982} Qshiro, 1991; Kaihirvd Si Srinivasaguny 1992: Fuseya & 
Watamtbe. 199b; Over! on et a I,. 1997} However, as pointed out by J'usCya Watanabe 
' 1995.'. it was stiff i sol clear whether Scyfhi consists of Jour species/subspecies, three species, 
or one species, and because of Use importance nf this aspect to other mud crab re search, 
further hereditary or genetic w ork is necessary. An understanding of the taxonomy of Sixitn 
populations throughout the Inc[o-Pacific is cemral to [be development of a more successful 
aquaculture industry based on die mud crab, as well as improved wild-stock management of 
the different types. The uncertainty of genetic relationships is recognised as one of the primary 
constraints to the management of the wild fishery and development of aquaculture. This w:a& 
recognised hi the Regional Seminar on Mud Crab Culture and Trade in the Ray of Bengal 
Region in Muni I'bani, Thailand in November 1991 (Info fish. (9921 and the need top such 
work wax also addressed by Brown i 1993). 

Our research has endeavoured to resolve ihis con I lj si on h_\ col leering material from the Red 
Sea (the original type Scull lily of .S'l V-Ho scnani). and also from as many other locations as 
possible throughout the Jridu Pacific. We used two genetic methods, both aUozyme 
electrophoresis (Keenan, 19%: in pressi and nuDNA sequencing of cytochrome oxidase l 
(COD and Iris R^A genes i Keenan <k La very, in prep.), to unravel Hie problem. 

Genetic data from our work (Keenan cl at., 1995; Keenan. 1996; Keenan, in press; Keenan 
A La very. m prep.) show thus there are at least four distinct species of mud crabs, with little 
e vide nee of hybridization despite being sympatric in many ureas. This conclusion is.supplied 
b\ several recent independent aud-es. Luseya ik WTi.mabv . 1996.) and WaLanabc Si Kusevn 
(1997) determined using nllo/yine electro phoresis that three species nf mud crab are present 
in the South China Sea. Sugama & Harianto (in press.), also using allo^yme electrophoresis, 
found three, species in Indonesian waters. E-.xaminaiit>n of ihese independent studies show 
dial they have in total covered the four species that we define in this pa pc? 

To complete our study, we employed the. knowledge gained from the genetic data to group 
the specimens into species groups, and morphometric data wax analysed by discriminant 
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Junction ^nulysis to produce an hierarchy of identifying characteristics tor each species, 
bin ally, available type specimens were examined and leouxypes llilU neutypes designated 
where necessary, to resolve die nomcnelaLural confusion. Synonymies are fiiOI intended to he 
lOmpleio the con tits 3 on Ikl- been sLtch that wc felt that ii was impossible 10 meaningfully 
attribute the majority of references rn aparticubi species, although when a good ill llsI ration 
lias been provided Shis has sometimes been done. Ti was considered most important to provide 
a sound nomenclatuiral and taxonomic base for the growing interest in the biology' and 
aquaculture of ibis commercially important group. 

With our now 1 knowledge of the genetic relation ships of mud crabs is now appears that 
Lstampador (l94-9a.bl wW correct in recognising four distinct groupings of mud crabs (alter 
careful work on colour patterns, relative size, eheliped s pi nation, chromosome "fornif and 
the process of gamete development). However, without reference tn 1 he. type material he 
w as no 1 able u 1 i de 111 i i'\ co r reel I y Sv v1 la semi tu . and ■ 11 ere ft. ire his n< :nne ric la t u 101 dec i si on s 
we re ii let n'rcc t. Man y au t h 11 rs' su hse q gently in IU nv cd Estam pa l h >r' s de;: s s1 n n s, but ■ -t he rs n aide 
I heir own i 1 Lie ip relations of the taxonomy. Hirough examination of remaining type material 
and erection of neo types where necessary, we have attempted to stabilise ihc nomenclature 
for aEi future wtakers. 

\bhrcrifitions 

QM - Queens]and Museum. Brisbane; MM EN - Museum National d i hstoire Natu relic* Paris; 
/MUC - Zoological Museum. University of Copenhagen; ZRC Zoological Reference 
Collection. National l?Diversity of Singapore. 


MATERIAL AND METHODS 

Summary of genetic investigations. - Genetic methods were used to firsi assess the species 
status of mud crabs from throughout the range of Scvlla. Two independent techniques, 
allozyme electrophoresis and mitochondrial (ml) DNA sequencing were used to assess the 
genetic differences between Crab specimens, Lind to determine the nature of relationships. 
Genetic methods can be used to resolve morphological taxonomy because breeding 
relationships: rind the absence of gene Row. indicating species level differences* can be 
quantified. Conclusions about breeding structure, based on the sharing or non-sharing of 
alleles, are mom definitive than those based on morphology Such conclusions can be used 
to derive morphological information^ based on the know n ’'biological" 1 species, to enable 
v*su;a identification of the different genetically defined morphs, 

The allozyrnc cleeinspheresi.s anti DNA studies are the basis for several papers (Keenan et 
ah. 19-95; Keenan et al., ty%; Keenan. 1.996: Keenan, in. press; Keenan & La very, in prepj h 
a ltd w I not be fully disci; -.sed here. ' 3 Li c alFtizymcdecLmphorclic studies examined 36 proiein 
coding loci and yielded species-sped fie expression of alleles as several diagnostic loci, 
summarised in Tabic 1. The absence of heterozygotes (he. hybrids.) between the different 
species, for the protein coding loci where fixed differences were observed, provides e^ iduuee 
that there is no natural genetic exchange between them. As no beterozygoies were found 
between these “morphs" in sympatric samples, as tie fined on the basis of fixed genetic 
differences- then there is strong evidence that special ion lias developed m a siagc where 
hybridisation can no longer occur and that the "morphs" constitute "species". Tu further 
examine this conclusion, mitochondrial DNA sequences from selected samples were obtained 
(Keenan, in press; Keenan 3. L, a vary, in prep: Unweighted pair-group [clustering! method 
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1 r 1 L' 1 WGMA clustering of geographically isuluLeU specimens from four specie* of mud crab* ;md 
aiumigroup species based Lin Lhc pairwise numbci *># tiiwldoiiijc. differences (tit the I6S RNA wilnmil 
sequence of miDNA •: 4K3 bases), 
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using arithmniic averages i'LTGMA) (Sneath & Sokal 1973) analysis of pairwise-codon 
difference* in nuLochoiklrinl DNA sequences hiis been used i n illustrate within and berwoon 
specie relationships for the I 6S ribosomal RNA .subunit. Fig. h anti ihe cytochrome oxidase 
subuini I (COI). genes (lag. 2). 1 be sc figures clearly show dial samples nNained from within 
a species, over a wide geographic range, show less than 2\< sequence dill ere nee coni pared 
w-illi hot ween specie* sequence- difference* ol greater than This provides additional 
conclusive’ evidence that there are at least four distinct species at mud eruh 


Morphometries. - Morphologically defining characters for each species were determined 
by discriminant function analysis (DFA) using the genetically defined groups, analogous to 
die work of Bnittcy (1995). Morphological data were collected from 253 crab samples taken 
1mm throughout the In do Pacific, for which genetic information was available. Tor I ) FA. 
fbH aduh crabs with an internal carapace width llCWi of 95 mm were used This resulted 
in a sufficient reprise motive sample of each species being obtained, without the confounding 
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big. 2. E.-PGM A clustering ol geographically isolated specimens from four species ol‘ mud crabs anti 
an oulgroup species bused on ihc pairwise number of iiiicJeolidL’ differences for the COL miDNA gene 
sequence (594 busu.-jl, 
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influence o^'juvenile ontogeneuc changes Os him ■ 1991 j mentions dial species dilTereneex 
in frontal spines ('Vusinam*) arc only recognisable in mbs: greater Ilian ft cm* carapace 
width. 

Apart from recording die sex ol' the specimens, 24 measurements were taken with digital 
calipers lo ihr nearest 0 I mm. Diagrams of the posi lions of the me as are me m points are 
presented in big. 4 (A Rj. Many of the crabs had brokei or missing appendages and spines 
— these wav iecorded as missing data. The characters were si^e standardised through the 
vaaitinp of 27 ratios, some of which are often used in describing morphological variation of 
Scylla. Details of the Lalculntion of these ratios arc provided sn Table 2. 

Stepwise discriminant function analyses iStaiSoJt Enc_. IU'-.J(ri were conducted to determine 
Lise characters that best discriminate The four genetically recognised species. Rack spccin-.cn 
was assigned toils species group based on i:s nflo/yinc characters ^ Keenan. 1996: in press L 
Missing values were substituted by group means. An R- value of 3 0, which approximately 
represents the 0.05 significance level for the mu liber or samples examined, was used as ihc 
minimum V value for variables Eo enter ihc model. 

Table 2 Si ye Mmidardised mud crab morphometric dani used lot diserimiiiLini runcLinu analysis, 

A. Carapace data 

I. 9th lateral spiral height il SID t Intern id carapace width i ICWi 
Where I SEE = {CAV - ICW? / 7 

2 Carapace width (C'Wj f ("anipnet; widiEi at ^nnc ft r£CWi 

v Cdrapu.ec length (CL> / Internal carapace width (JtlW i 

4 P< jst. ■ ri i. n w i i.l ch n f ^ u m pace i! J W CI / In Le ra:r I earn pace width 1C AS i 

4 C 7 a i apace I'rmi i ,i L sv ii h ti (F AV i / In Lc m.i I ear a pace vs td Lh ■;](.' VS' i 

6 Poster^ >r w i lMi u f card puce (PWC !■ / Front a I w td lh ( F W i 

7. Frontal median spine hdghi i.FMSM \ / FmnEiil width (P’Wt 

ft Frontal median spine height iFMNEil ■' Distance lieiwcen Irnnial medran spine 1 - iLiKMSi 
u Distance between frontal medsan npijies tD’FMS} / Fmrmd widih (FAYi 
10. J'Jislance huiween frontal lateral spines iDFLSW brunt hi width (FW'i 
M. Distance helween front n I median spines •;DFMSI, 1 ' Distance between lumtal lutetaS ^lilies 
EDE-I .St 

17. Sternum width (SW)/ Internal carapace width fICWi 
I 3. Abdomen width ■: A W) / Slernu m w i di h i SW i 

f!. Cheliped data 

i-l. Frdpodus length (PL) / Internal carapace width iKAV'i 
13. Dactyl length (DL) / Propodus length (PL) 

3 h . PmpoLhis width l PW) / Prupttdus length 11’Ll 
17. Pnspodus depth (FD) / Prop wins length (PL) 

]ft. hopodus width Fropwhis llo pEI l (FW l - : PP*CL7854 j, PrOpodus length (PL) 

19. Inner propodus spine (IPS) / Pmpwhjs length (PL) 0 - no spine 

20. Outer propodus spine (OPS) / Propodus tcnglti (PL) 

21. Inner propodus spine (IPS) i Outer propodus spine (OPS) 

22. hmer carpus s-piru- iFCfti / Propodus length (PL) 

2T Outer carpus spine ((X"S) f Prispodus length (PL) 

24. Inner carpus spine (ECftj Outer carpus spine (OCS) 

25 Mcrus length (ML) f Propodus length i PI .:■ 

C. Pcrioputl dnln 

2(i. Mli periopod daetyl width (5PW> / 5ih penopml dactyl length {SFL? 

27. 3rd pcniipmt me ms Icuglh ; 3PMI.) / Internal carapace width ttC'W;. 
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Figure 4 (A) 


DO 


12 


□T Mi* 
C I 

rt kl^Lpr. 


5. |i^n^.^tonca 

S WrvJfc** -5. «'dm fl 7Ki-H.'M 


Figure 4 (B) 
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Figure 4 (C) 
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Fig. 4_ Graph uf rtiedimuuartilcs and ratine for the three ration wtih the Mgfc&H species ii-stmnm;ii i.rv 
■ A) JCS/GCS: i fti FMSH/FW: (C) KW/IC:W 
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RxaminiHiiHi of the morphological data lor iJk- four Seytta species revealed that several 
characters displayed distinct dillcrences with no overlap in die range ofobservations between 
some specics-pairs e.g, ICS/GCS and FMSH/FW for S. verra/n and .S. olivuccti (Table 3, 
Fig, 4A, B). I low ever dim- Wa£ rib single character that provided clearly discriminating 
information between all four species. 

Forward stepwise discriminant function analysis produced three significant discriminant 
functions-, incorporating 16 characters, which together provided KXKS- discrimination between 
tile four species. The separation of specimens achieved, according to their score on each of 
the 3 discriminant function roots, is illustrated in Fig, ji (A. B}_ Three ratios contributed 
most to discrimination among species: ICSAJCS. FMSH/FW and FW/1CW (F-remn\c - 


I- |_-ui c (A | 


I 



Q S Jirmf .t 

□ 5 iT'iVnCt'd 

+ S. r.-nrs'jL.w.h^,T-y 

u £. .C.ir&titoiiLiiavJ 


P-iWt 1 


Figure 5 ( U) 
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,7 i&•’ 5, Graftal of indh-Educii dhcriminafil function scores with uonfidcntc^ cYt pse* 

ah>L 3inE each ipecLL-s 1111 !■ (Aj DFA Root I vs Root .1; ’G) UFA Root I u Rooi 3. 


225 
















K L^imn Li sil.: Revision of Sc r I la 


1.1 

1.0 


09 

os 

£ 

< 0,7 


0.6 


0.5 


0.4 

MFMFMFMF 
5. semjfa S. u^ceo F; franquebanca S. paramamosa\t\ 

SPECIES and SEX 

E T i:\ 6. Graph in median, = r 3 r -. y 25<3f quurtikrs ;m.l range for the riLLn> AW/SW. gioupird hy speries 
ami sex 


LL Min-Max 
□ 2^%-75% 
□ Median 



rn 


>1.4. 3$j3 nriil 47.0 res pee lively. all P< O.tMMM). If only these three characters W£«5 included 
m line model there was y4.05 4 5r discrimination he tween the lour s peek's. Inclusion of die 
remaining I ? ratios increased the discrimination power l>y decreasing! amuunis. Many 
variables showed u decree of overlap between, species and also a decree of sexual dsmoi3>hisFn. 

A similar analysis was conducted using sex ns the grouping factor (across all species). 
Variables that were: significant in this model were the ones that displayed the greatest amount 
of sexual dimorphism. Surprisingly, several ratios showing sex based differences were also 
included ill the species- model, AW/SW, PW*PD/PL and IPS/PL. The AW/5W rat in 
contributed the most lo discrimination between sexes (F-44 1.6, P < 0,0001 } (Tig. 6i. 

The most useful charaders to disiingui.sh between species were deternlined by comparing 
results. from forward and backward L>l \. Seven characters appeared m both analyses; Inner 
carpus spine i ICS) / Outer carpus spine (OCS), Frontal median spine height (FMSH) / Frontal 
width (FW), Carapace frontal width (FW) / Ini cm a I carapace width (1C\Y), Mcms length 
( ML) / Propodus length (PL l. Abdomen width (AW)/ Sternum width (SW), Propodus length 
(PL) / Internal carapace width (ICW). and Iiiiilt pmpodus spine (IPS) f Propodus length 
PI- J Data for these characters arc presented in Table 3 

Likewise, the characters that best described sexual differences and tended to confuse species 
differences are: Abdomen width (AW) / 5b emu in width i'SWi, Posterior width of carapace 
(PWOI Fniemal carapace width jJjCWji* Proptidus width k Propodus depth {PW*PD*0.7854) 
I Propodus length (PL:-, Inner propodus spine (IPS) / Propodus length (PL). Sternum width 
( SW) i Internal carapace width (IC?W). 
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Mentis, i - HJ)j a lie! longer of 2 morphomelrie e I u ravin's ;md 27 ruiios roc iulil specks oJ mustl uah over 95 mm ICW collected from throughput the Indo 
Pacific utnms Data aie bs^ad on N specimens of each species fiir cadi cEuuLLTet-. 
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TAXONOMY 

Genus Sryfte dr tiaan, 1833 

A. i ilc Haais. 185' ! Milne towards, 1861: 3-0, Aleucfc. 3 899: 27: StephenjKHi & Gunpbeil* 
I960: III; Crosnler, 1962: 73. 

Type species. - Cancer wnvtns (fptskftl: 1775,. designated by RuUfebticu 1922. Gender feminine. 

Dfcigrivsi& - Carapace m*aL witknhim long (Cl/lCW range ().<>(> 0.72 i; mode lately convey 
surface smoolH r gastro-ajrdiue grooves poorly to moderate I y well defined: front clearly 
separated from supra-orbital angles, divided into four!eelh ranging from low rounded lobes 
to prominent sharp spines. ImninE width variable between species (FWflCW range MS- 
0,4?J-, anterolateral margins convex, bearing nine Mimkir-si/vd teeth, longer than smooth 
posternknoral margins: supra-orbital margin with dosed median and outer fissures; infra¬ 
orbital margins prominently toothed: anicnmtlcs fblded nearly transversely: basal antennal 
article produced iiiunhe orbit, flagellum lying in the orbital hiatus. Chctipeds massive. smooth, 
longer than logs: uterus with three large spines mi anterior border, two .smaller spines mi 
posterior border i carpus with acute lonth ai inner angle, 3-2 spines on oitiei margin varying 
iVom strong to obsolete: propod us with strong spine at carpal arlieulaiion, a pair of dorsal 
spmes above base of dactyl varying from strong lo obsolete, inner face w ith a large tubercle 
i s rm ledi at el \ be h i! id base o t‘ gape, f .c g s si ou t. mode l u te ly com pressed, fi rst t h reo paj rs s nni 1 ar, 
h until pair rnuaioiinl. Male abdomen narrow-, sc aments 3-5 fused: female abdomen broadly 
oval, Colour variable, with or wit haul polygonal patterning, 


Scyiia serrata 11 ; o rskdl. 17753 
(Figs. 7A, 8A. 9A, IU1 


Cancer wratus Forskih 1775; 90, 

PnrftmUS terrains KlJppeh, t S30“ L0.pl : 

.1 rfi rimi. V ! ■ ?■<!, .7 \ full I tili s M at I _e ay. I83ft: 6 I; 5 tebbi Tig. 1910: M ft. 

Pifriunu. v i Si y{in \ sen a tu± Dc t la a 11. 1833; ■ M. 

Scylia irunqtu'haricn var. octVmkra l>;jn:j, 185^' 27U. 

Styltu fkentmti - Fslatnpador, 1949a: 101-102,-pl 1 L fig. 2. 

Sr\ i!c \i-nata - Ramanl. t950: 160461, ftg, 3tb h e: Crosnier, I 962: 72-75. FT^ E28J29; Gnirmr 
1967: pi 3. fig. I; Mdo, 1983: E 59 167 r Figs 1-3. 

Scylia sernaa var. purannimoMurt Serene. 19s2. 1-5, fig; ID. pi. If4), pj_ IU4&I>). 

Scyiia ttnaqaebarica - Joel & R.r, 1980 39 50. Jigs I, V 5, 7, 9a, h, 

Material examined. ■ Neotype - Omcvr xerraitts PmsklL 1775: | QM W209I 74. Male (153.0 null 
i. VS i, eenlraj t’tusi of Yemen, keel Sen St-p 1993, J. Thorough Rood. 

Neotypc -Achefatt.x nasyimumts M^l.-any. 1838; iQM W21553,1, Male (141.7 mm CWJ- Richards 

has, South Africa, km 1996. R. McGee r 

Neotype - Scylia tranquebariea var. oceanica Dana, Ift52: <QM W2I555). Ffcmalu 1 130.0 mm CVV.i, 
Western Samoa, .luu 1996. M King. 

Other materia] female ■ 404 mmi IQM W2I554I. Kidi;jrd\ Ray. Eolith Vfrieh, call. R. M^Gcvr. 
ten. 1996: male (143.6 mm) (SAM unreg), Rielnml's llay, Samli Africa,, coll. R. MeGeei, Jiiii,l906i 
ferimle i j 10.4 muu |QM W^(.ls82j, Mauritius, t oll ftt MunlKalli, Aug, 1994; male (151.0 mtti) fQM 
W20H75), Mauritius, coll. M. MLEiibodli, Aug, 1994: male i 125.5 mm) fQM W2088ti)« Red Scli, L<dl. 
J. 'niomi^hgood. Scpl.1093: female U25.9 nsm) {QM W20S74), Red coll J, Thorouglitiomt, 
Se|-a. 19-73: maJe (96.3 inni) VV20S85), Okinawa, Japan, cotl. K. Stiiknrani, Feb. 1994: female 
(jTftf? mm) fQM W20S78h Okinawa, ja|>j M , cull. N. Shikatam, Reh.E994: mate (7RC 1998.377). 
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Tunkang, southern Taiwan. coll. R Ng, May iWl\ male (12S.4 nun) (QM W20879g 

Panrty Is.. uxl| A, Vkir.isig.an, Feb. 1994: lemrik i 185.9 mm) (QM W20S8I), Soh>mn=i 

Mantis, eel!. J. Kell, June |094 l iiuile < 152.4 mm; (Qftyj W20fl73i, Snlomon Islands* coll. J. Bell, Jmie 
1991; female <126.0 mm) (QM W±!| 556). Western Samoa, loII M. King lime 1996; male i 139.5 
rariTij (QM W21557). Western Samoa. euEI. M. King, June 1m;ih (167,0 mmi i QM W2155H). 
Western Samoa, coll. M. King. June 1996: male (E29.5 mml (QM W20*77|, Fiji. coll. K. Swamv, 
Sc pi. 190 1 .; |em;ile 3 J 04.4 mm) (QM Fiji, ColL K. Swamy, Sqn.l!W: male U52.J mnii 

(QM. W20K84), New Caledonia, coll. T. ftiwis, Aug. 1904: female (157.2 mm) (QM W20876). New 
Caledonia,golLTi 1 tara* Aug. 1994; female (182.7 mrn) (QM W2()8tUh. Moroioe Bay.Qld. Au^Slia, 
coll I . Sera I mi. M;u 1994. 

Photograph examined - /Ml reCRU18S5. Indian Qetean, cull. D riddnrlT (xiTnctime?; cited with Mil- 
initials '"|.K‘ ;. IVtrkcctoType &f Pomtnus tnmqmfbancu.'i J-'abi id ns, 1798. 

Diagnosis. - Frontal lobe spines high (mean height & 0.06 times frontal widih measured 
between obc dm I or hi ml suturesh bluntly pointed wilh tendency to concave margins and 
rounded interspaces. An tend iitem] carapace spines narrow, with buier margin straight or 
slightly concave. Carpus oE'ehetipcds with two obvious spines, on distal half of outer margin, 
pahti of cheliped with a pair of distinct spines tfn dorsal margin behind insertion oh the 
dactyl, Chelipcds and legs all wilh polygonal patterning i'nr both sexes and on abdomen of 
lie male only. Male Hrst gonopod a;’, in lag. 9 A, Colour variable liimi purple through green 
to browny/blach depending on habitat. Means and standard dev in dims of the most important 
morphological ratios for species dea:rinii nation are presented in Table 4, 

Remarks. - Scylhi stirmta can be separated front its congeners using ihe characters presented 
in Tables 4 and 5 H and Figs 7 and 8. 

borskai (1775} described Cmc$t' serrasnx from material col lee led from J iddali on the Red 
Sea. The type specimen was destined for Denmark, alortg with a large number of other 
aninnds collected during the Danish "Arabia Felix” expedition. Although a significant pan 
of this collection did reach Copenhagen Zoological Museum (Nielsen 1993* Wolff 1994), 
ihe specimen of Cancrr si'niitus has never been located and is considered losl The lack of 
a type specimen has caused much confusion, and therefore we here design:*ic a neotype 
male ( QM W2()9I7> col Seated from near the. type locality. 

Aiiwhm.s crossinttiHHs MacLeay. 183$, has fora very long tune been considered a junior 
sy noi iyn i of Say! h irn r j n* A s B amai d i i 9.5 0: 16 ] ) si tiles “Mac I .ea y 1 > s peci es i s obv io □ s I v 
i he common wrrata* as there is no other crab in Soarh African waters of the size given by 
him". The lype has not been found in the collections of the MacLeay Museum. University 
of Sydney ("Griffin & Stan bury. 197 Oh now Erarrsierrcd to she Australian Museum, and can 
he considered lost. To remove any doubt US to the identity of this species we have erected 
a neoiype l"t>r Acheftws crassimanns using a specimen (QM W2I555) from South Africa we 
considcr cc)nsf>eei 11 c with -S', s?rrtth «. 


I atilt! 4. Mt:;ms and siandsud deviations oi thelhrue euohl useful morphological rafici^ tor discrimhsuing 
between thb s'lnir species of mud ;i4tt). 


Species 

ICS/OCS 

FM5H/TW 

FW/iCW 

S. AL'mitu 

0.940 + 0:253 

0.061 ± 0.010 

0.371 = 0.016 

S tranqueharia* 

O.9S0 +0,251 

0.043 ± 0.006 

0,412 ± 0.016 

S. jfjdi ramainaxaifi 

0.352 1 0.235 

0.058 t 0.012 

0.377 ± 0.007 

S- rtiii'm eu 

0.006 r 0.035 

0.029 ± 0.005 

0.415 ±0.017 
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Scytia tranqttehanoi var. otennicn Dana. 1852. was elevaterd to tall species rank by 
EstaunpLiduf (lQ49a). and following Ens work Sryila ottmita has t>eeii u.sed widely as an 
uvuilahEt' name for a specif distinct from S. serraiit. Dana (I 852) tentatively proposed his 
name for a specimen obtained from the Navigator island* [Western Samoa). We treat it here 
a* a junior ^yminym of S. warn because no other species to oiu know ledge has, such a wide 
easterly dislribulkm into the Pacific Ocean. Lind like remarks and figures given by Dana I 1852) 
are insufficient rn distinguish Ins sped mens from true Stvtta xerrata. We here designate a 
female (QM W2 1555} col leered from the type locality as the neotype, and idenlify it as 
being; con specific with .V. .wriv™. 


Habitat. - Associated with mangrove forests inundated with full salinity oceanic water for 
die greater part oi the year. Can tolerate reduced salinitv. 

Disrrifmtinn, - .Sample have been positively identified for this study Imm a wide range oJ 
toe li nons in die Indo-Wcsi Pacific. Indian Ocean: Red Sea- Richard's Buy. South Africa; 
Mauritius; Broome. Western Australia; ihe Arahua Sea:, Darwin. Northern Terri lory; Gulf 
o| (_’ar|TcritLLriLs; and Kupang, Timor, Indonesia, From the Pacific Ocean; Fiji: Solomon Islands; 
New Caledonia; Western Samoa; Pa nay Is., Philippines; Okinawa, Japan: so u the ni Taiwan; 
and the east coast of Australia, 

This is the mom widespread Scyffo species- li occurs naturally throughout die Indo-Pacific, 
[mm South Africa to Tahiti, north to Okinawa., and south ui Port Hacking in Austral la, and 
tile Bay of Islands. New Zealand (McLay, 1988), There is also a re pun of die species from 
i he South Atlantic Ocean off Rra/ il •: Meku I L >8 G j. all hough there A mu evidence that it has 
\ iablc populations there. 


Sty Ha Irtinquefwrica iFabririus. 1798.) 
flags. 7E3, SB. 9R, ID 

Furittmts }ramittebtirit‘(t.\ Kuhrigiuy. 170ft- 
l.ufm fofjtfrrm* H. Milne Edwards. IH74: 453. 

Scvfta iranquvtmnui - Eslampador. 1949a: 103, pj 3, tin. I: Serene. 19.12. 1-5, fig. IB. pliate lr2k 
plate ll{2&Bi, 


.1 fatcna I L'XftMisti at. -1 .nc i myj$p: - mmqtta>nni a v Iihri l- i tis (7: fS 11 m!jes t /.M1 r f l'~R l.' 1881 k 

Indian Ocean, presumably Tranquubur S.h. Indue cull. D. Dahlm-ff jffijtf 12). 

I ix'nvype Lupa lohifnm-'i EE. Mi Ira: Edwards. 1834. mole (MNH’N R I [185 S>. Pitfaleeiotvijc - J.ttpa 
fahifmitx I I. Milne Edwards. 1874; male cMNHN BH387 Si. 

Dlher material - male {137.5 mm) (QM W209O2). Karachi, Pakistan. cull. T. Burton, Aug. 1993: 
femote | I Bk) mm) (QM W2tJ9 I I i. Karachi. Pakistan, coll. T. Burton, Aug. 1993; male iU$i mm} 
rgM W209CI9), Kar^M. Pakistan. eulLT. Rurtnn, Aug. 1993; male (1113 inml (QM W20903), So boil. 
Malaysia, cull. J. Peng, Apr \ 994; female t. M4.R. mm.uQM W2U90I). Sabah, Mnkiv-da, call J Peng. 
Apr. 1994; female (97,1 mm) (QM W20906), Baku, Malaysia, call. I. Peng, Mar. 1994, ftiMlc i 127 9 
inm) <QM W20912), Baku. Malaysia, coll. J. Peng. \1jr 3 994; male i/Rf 1998 . 57(0 Tim tang, 
KauliKiung. southern Taiwan, cull, P. Ng. May iS97: J'vsuale ( S 13,0 mm) i,QM \V2(J9D5i.. P;inay Ts„ 
Philippines, coll. A. Mnmsigan, Pub. 1994: malc'f 117.4 mml (QM W209I3), Panay Is., FMiilippim^, 
sollfc A. Marassgan, he h. \ 994; ni^ I e (106 .} mm) (Qbfl W20908). Pynav Is.. Philippi lies, coll. A. 
Mjtrasijcan, Feb. 1,994; maK i I 2 1.6 mml fQM W2Q9PI!. Paaay Is , Philippines, coll. A. Mara mi can, 
Feb. 1994; female {J EKb'mm) 3QM W20907), Panay h.. Philippiuas, Lull. A. Murasigon. Mar.1994; 
male f 120,5 mm) (QM W'209l4>. Paiusv Is.. Philippines, udi. A. MarasigLin, VDr.J994; male i I 20.4 
mm) (QxM W209Q4), Pantiy Is.. Philippines, colt. A. Marasigan. Mar. 1994. 
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Diagnosis. - Frontal lobe spines of moderate height (mean heigbi e. i>.< 14 times frontal width 
measured between medial orbital sum rest, blunted with rounded cnters-paces Anterolateral 
carapace spines broad, with outer margin convex': Carpus of ehelipcds with two obvious 
spines on distal half of outer margin, palm of cheliped with ll pair of distinct spines on dorsal 
margin behind insertion of the dactyl. Polygonal patterning weak on cheliperis and first two 
pairs of legs: last two pains of legs with stronger patterning for both sexes: pat term tig variable 
on abdomen of female, absent on in ale, Male first gonopod as in Fig r 9B, Colour variable, 
similar lo ScyHasvrmtii. Means and standard deviations of the most important morphological 
ratios for species discrimination are presented in Table 4 

Remarks. - ScyHn mimpH'hahcn can be separated from its congeners usino the characters 
presented in Tables ■ and 5. , : .nd Figs 7 and H, Following our Jeclolype designation iliis 
species corresponds with the Scvtht inarquebarit ci ol F si am pad or (1449a) and Serene (I 9521. 

The lecEOtype (Fig, 12) has been selected from a series of six specimens held in the collect ton 
of the Zoological Museum, University of Copenhagen. Four specimens were listed assyntypea 
of Formuus imnqurharh-us in the catalogue of Zimsen (1964: boll under the catalogue 
mini be I M5U". Zsmsen noted there were three specimens held at Kiel and one specimen in 
Copenhagen, however the Kiel specimen* have since been transferred lo Copenhagen. DrN. 
Fi ucc senl us photographs ohi!I six syntypes, and it is apparent that the eolleeiion represents 
four species, The above female specimen was originally housed in tile Kiel eoI lection and 
it is the unique representative this species. It was selected in ike interests of maintaining 
iioiEieuchLural stahlliiy. The oilier specimens m the series belong to S. scrrutu :onc specimen, 
/ML-C CRUlMSfii. ,V, rdivacea (one specimen, ZMUC CRU18&(J) mid ,V. pciramttwosum 
(three specimens, ZMUC CRL 1882. 1883, 1884k 

I he description at Lupa lohifrtms H. Milne Edwards, 1834, collected from "les Tories 
oricntales” was based on juvenile specimens (lectolypc mate -44 s 29 mm). Two dry synu pe 
specimens have been located in the MNHN. Haris: llic male (MNHN R 1085 S) is in Ihe best 
condition and is designated the lectotype. the other male (MNHN BL0S7 S) is ihus a 
paLvilectotypc. Because of their small si /c it is impossible lo be completely certain of the Li 
idcniiu . Juveniles of ad four species are typicitlly spinous and the characters used to separate 
I he adults arc less useful. However.. \ he combination of strong carpal and pmpndal spines on 
i he ehelqwK and the blunted frontal spines, indicate $r\ila fnnh}iU'f.mrita, and we here 
identify a as such 


Habitat - Associated with mangrove forests and constlines inundated with reduced salinity 
seawater for par! of the year Reported to be found berried within estuaries. 

Distribution* - A widespread sf>ecie& M SryHa, S. tnifHptOxii'icti is commonly found front 
the Soul It China Sea but riso occurs in specific locaLions around the lndo-Pndlic- his often 
associated wiilt S. olsiru-ea. 

Samples have been positively identified for this .study from the Indian Ocean: Karachi, 
Pakistan: Penang. Malaysia, From the Pacific Ocean: Fanny k, 4 Philippines. From ihe South 
China >«ea: Sarawak, Malaysia: Suhah, Malaysia: Singapore. 


Keenan et aL: Revision of Vrvmj 


Ksliimpador. 1949 

i rigs 7c, sc. yc. S3) 


.S: M /wr^j ■, ji /WnJWfTwrr.i-.vfirm r-slumptldor ]94U;i: I CM. pi. _-. hi:. 2 

\. rifti Hirer - Serene I c >52: I o, ny.. | A, pi. h I :. pi. II: |&A? 

Sryfio srrnm Jlultliuis 1978: 15-16: Chun. \9&i 152-MUX Jig. 32J. 

Material examined. - Nvu-lypc .wraffl v ur prtrWTrmwtf.vrwi Estampador* 1949; mate i I E K. 1 

mml(QM W22I14X TimbLilsS^ku. Central Java, Indonesia, coll. C, Keenan, 3.02,1997, 


C^lhcr maimal. - J male, L female 1.ZRC 1998.379k Tonkane. Kaohbiung. southern Taiwan, colt. I 3 . 
Ng, May E997; male ( I IMi miniiQ.VI \\ 2217J j, flung Kong' coll. K.ll. Clui. Dec. 19%; mak<] 15.4 
mnvigM W 2 21 y21, Hfeijg Kong, coll, K H. Chu. Ik, 19%: EemuEvi 12^/nnm rtQ.Yt wijJ73), Hon* 
Kune, coLI. KH. Qhi, Dee. I 9%: 2 IVunaks, <2RC 19%. 119-12(1). &jih& Crtv Marker, ^miliurr 
CliLmi. coll. N.K, N- * Due. 3 9%: male (120,7 W22J<5flk Tam Giartg III Enterprise Lower 

ML-kmis; Della. V^Oani. toll C. Keenan, 29 Jnn.1997: male 0 I inmXDMV 2 2 |6 ] 3. Tam Gbuig 
lit I [irriirprrsc. Lowei Mekong Delta, Vietnam. inJE C. Kecimi, i% Lin. 1997 : temnk (t17.0 mmj(QM 
W221f&>,, Tam Gian* STE Eflicrprisc, Lower Mekong Delta, Vietnam, coll. £. Kmum. 29 Jan. 1997; 
m^le i 145.7 titjtiKQM W3216b), Ca Mail Marked, Lower Mekong Delia. Vieinam. t-ulk C. Keenan, 
29 Jan. 1997: male (90.3 mmKQM W2(HW>7k Vietnam, coll. Le iTaurih Hung & Nguyen Tac An. E 
Eeb. 1994; male 1 93.0 mmM Q.M W2091 Vietnam, etill Lc dumb Hang 2c Nguyen Tac Am I Peb.E994: 
4 males, 1 female {ZRC I997.E33), Tm Wet Market. Thailand, coll. H.EL Tun, 15 Jan. 1997; 2 males, 
[ kmute 1.ZRC 1996.267m Pasai Lima Deton imarkeii Danjurmasm, M\ Kalin inn tan. coll. 13 II 
2k O. Chia, J u n_ 3 996: male (1 12.1 mm HQM W22167),*fnnbulHoko, Central Java, Indonesia, ai|], C 
Keenan, 3 Fcb.fW7; lemalu C 3 25.2 mra)(QM W>2L6*i. TimbuHoko, Cctni al Indonesia, W 
C. Keenan, 3 l-eb.l9.9y; Jem ale (133.0 mmirQM W22I69), Timhubloko. Central Java. Indonesia. 
luJL c: Keenun. 3 beb.1997, male ' I Sl.l iimiXQM WJ2I7IH. Semanrne. Cemral Java. Indonesia, 
coil- C. Keenan Mav 1996. 


Photographs examined three specimens. ZMlJC CRUIBA2. 1KS3. 1SS-1. Indian Ocean, coll D. 
DuLdorFL Paraleetocypcs ol i'oriwiss' I 'abrieiiis, I79S. 


Diagnosis. - Frontal lobe spine* hi^h nnean height c\ 0.00 limes fromsil width measured 
between mcdml <vrbit ll 3 sutures l ty|neatly irEnngtiln]' with straight NJiirgins and julgular 
interspaces. Anterolateral carapace spines broad, with outer margin convex. Carpus oj‘ 
chclipeds with one small blunt pro mine nee (spinous in .juveniles) vcEitm - medially mi outer 
margin. On juveniles, reduced second spine njay he present dorso-distally. Palm td'cheliped 
with a pair ol'disii net spines on dorsul margin behind in sen ion of ihc dactyl, fol lowed by 
ridges running posteriorly. Chelipeds and legs with weak polygonal patterning for both sexes. 
Male first g£>nopod as in Fig. 9C. Colour varies from ptirple through gaeen to browny/black 
tlependtug on habitat. Means iuid siundard de\iations of the niosl iinpf>nant moiphoEogical 
ratios for species discrimination me presented in J'ahEc 4. 


Remarks. - Scytta parcmuimos^in can be sepEjiraicd from its congeners using the characters 
presented in Tables 4 and 5. and ] igs 7 and 8 


]■: appears that no type material is extant for this species and ie i- undenr wlicthcr or not 
E-. si urn pad or kepi a holotype or symypes, because racj mention is made of his collect] on being 
Iodged with :ui ijys [i [uL eo n. H i ■: i^r i.filial ticserip? ioti is sliJT ieielit l\>r i.i.s to ctm IIdentK idei)l i [\ 
it as p^irt of our nevisioiiiiry study, but considering the dil ficul ty species discriitninaEion in 
this genus (lls exempli lied by all lour species being represented in the .syniype scries of 
Scythi tnmqttcbiiricul xvc still consider thai a neolype designalion ifr required, ft is very 
on I ikeEy Lhat materia] fmin Fisiampudor's euElection wilt be found. Dr Peter Ng (in Jitt r } tried 
lcj trace Em am pod oris material in the Philippine ../'According to his colleagues, his 
collections (presumably his Si yikt specimens as well) were bequeathed to the University of 
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Lhc Philippine*, bul they are nut there. E have searched their in vertebrate collections (arid 
llicrr crab te&) but only a few are hsiauipudor s...’\ Lrn fortunately we du rim have access 
in topoiypic material I mm the Philippines. We have chosen instead the best avail able 
specimen. trum near Seniuruug. C’crural lava, Indonesia. Ibis species hus a broad distribution, 
and the genetic tintu clearly show tL illi all the examined specimens are conspeei lie. 

I he specimen srom Siiinba, Indonesia. recorded ;is Scylh \e rnau h\ Id oh In i is i I978i is almost 
certainty Lhis species. Hh descs’ipEion stales Eh at the sped me El was intermediate be i ween 
S, 1 re lie s i 1^52) .V. s wmiiti i - .S’, oihvt to j and .V, trimquphtirhw . Hmvevei hi-' description ol 
Ehe troulal teeth fils well with our dd'intiron <■!" panitntimusam. 

Habitat, - Asiucimed with shallow- denuded coral i reef ruhblej in Singapore; shallow subiidal 
lints and estuarine ponds in Central lava: and in mangrove forests in the Lower Mekong 
Delta, Vietnam. 

Distribution. - An abundant species of Sty Hu where it occurs, .V. pammumostm is known 
ffibtfi the eon linens ul coast of the South China Sea, soulh inlo the Jawi Sea. 

Samples have been positively idemified for ibis study from the South China Sea Xiamen, 
China: Hong Kong: BealiaL south China: Kauhsing, suulh Taiwan: Labrador Beach, 
Singapore: and Trat. Cnmbodiil Also from Ike Java Sea: Banjarmsisiii, south KalitiiatiLan: 
and Central Java. Indonesia. 


Scylta oiivarm (Hcrbsf* 1796) 

(Inga 7 D, HD, 9 D. 341 

Concur- oliracemts IfcFhse 1700: c fi7. pi,38, llg..1 

jijrfte - l-Xluinpadoi 1 . 1949;c 99-1.01. pi. L tie. Jh Sere nr: i 1952; |-.\ fig. 1C, pL J{$& pi. 

ms&cji jfiSrl & Kni, f^p: 39-50. li-s 2,4; jSi 8* in.i b 

d/fllenW - Neulype Carnc^r1 lorbsi. I"%: male r L 12.7 mm C Wj (QM W20S95). 

Kupang. Iridtfpesiu, cull, C Lee, Jun.1^4. 

Oilier material. - tiimde m.* min! (QM W2(JW)()), I’hukei. Thuibmk mi T. Burton. Aug. 1995; 
male ( S 25.1 min 11 Q.Y1 W2QB97 j, Singapore, coll. P, Duvic. Jul. 1094; mats (j I L ,0 mm hQM W3&S9{)) t 
Kopnng, Indonesia, eull C. Lee. .Imm 1'99-S; niLilu (112.7 mm) iQM WldsOsi, knpuair Indonesia, cell. 
c Ll:;.:. Jim. 1994; male i 139.9 mm) (QM W20889), Western AusLrjku, e«H. <1. ThuUeiT. Feb.1993; 
:n;ile i 1375 mm) (QM \V20fty I'), Western Australia, eol I. G. Thai leer. Leh. 1993; msik (113.9 mm) 
(QM W2OftSS), Bimtnl. Sarawak, cull. J. Peng, Mar. 1994; male (9(U mm) (QM w limi), Vietnam. 
Lplt I. I lung. 3-Vh 1994: male i95.fi mm ■ (QM W2U9HS), Vietnam., eVl I Hung, l-'eh 199 i. 2 m.uev 
&£ 1996.1 I 7-118k Beihai City Markets, sou* hum (Morns, eull.N.K. Mg, 8 Pec. 96:1 male. 1 fei 
(/RC 199H.37H i, Timkmig. Kaohsciing. southern lui Wiiil, *::nl'. p, N'g, M \Wr. lomale ('94.0 iil:ii) 
I.QM w2(iS99s Taiwan, full, T-Y. Chan, Feh.1994; male (121.1 rum) (QM W2091M. Fa nay Is.. 
Philippines, coil \ Marusignn Feb 19*44: male i L 12.7 iruirtiQM W2Elft9Ci), Runny Is.. Philippine-., 
eoll. A. Marasigan, l-'eh. 1994; femflfe (93.3 mnij (QM WlttftWh Pariuy Is,, Philippines, coll. A. 
Mnrnsigan, Mar. 1994; male (10,3,3 mm} (QM W2DS93). Panay Is., rtiilippiims, coll. A. Marasi^uii. 
Mur. 1994; male (£22A min i (QM W20894), Mindanao Is.. Philipptnes. eetl. A. Marassgan. Feb. 1994. 

Fljoiogrtiipli examined. One specimen, 7MIJO CRU18S0, Indian Ocean, eutl. D. Duhlerff 
Parailecforype nf Pwtimttj irantfueharirux FahrieiLt^, 1798. 


Diagnosis. - l-'rootal lobe opines low (mean height c. 0.0-3 limes front:! 1 wadih measured 
between medial orbital >olures:-, rounded wish shallow sntorspaces. Aiiteroluteml eurapsiee 
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spines broad, with outer convex. Carpus ofchelipeds usually wdh one s,mjiH blunt prominence 
iniLiy be spinous in juvenilesi venim-medially on miter margin: reduced second spine may 
be present dorso-distal I y in juveniles and young adults. Palm of chdiped usually with a pair 
of blunt prominences, on dorsal margin behind insertion Oftfte dactyl. inner larger than outer: 
may be spinous in juveniles and young adulss. Chelipeds, legs and abdomen all without 
obvious polygonal pats cm mg for both sexes. Male I'irsi go nopod as in Fig, 9 D. Colour 
varies from ted through brown io brown y/black depending oil hubiiai, Means and standard 
dev iaiionsof she most importani innrphniogivm ratios for species dixerirni nation are pec sealed 
in l able 4. 


Remarks, - Sty (lit oiirucru can be sc punted from si > congeners using the characters presented 
in fables 4 and x and Figs 7 and 8 1 'his is ihe species that has most often been identified 
as Sc y(fa serraui by recent workers following the papers ofEstampador (1949a) and Serene 
( 1952 ), 


Sryila otivacea (Herbst. 1796) has been overlooked lis an available name for :i Scylfa species, 
It was described from '"Oslindierf (Ffrs[ Indies) which was considered to extend from die 
east coast of India io ihe hxjo-Malaysian region. While the description is insufficient In 
recognise the species. Herbsi provided a colour plate (PI. 3B. fig. 3 ) which clearly shows that 
die chcliped has no spine* on the outer margin of the carpus, or on the disto dorsal margin 
of I lie palm, Further ihe absence of polygonal patterning, and the rusty-red colour on ihe 
legs and claws are also typical of only one species. I he I round spines arc more pointed than 
are normal for thi-. species but the majorits of chsiriici.ers 'aipporl oar decision. The Herbst 
collection is held in the Museum fur Naturkunde, Bertin. hut ns Prof. Dr. H.-fi. Grunerbas 
written Io us "about half of the mate rial he described ls i mss mg since the Museum bought 
the collection. Unfortunately, \ could hoe flnti the type specimen of Canrer otivareous Herbst. 
1796. I have checked [he species lisT and the collection ax well, without success. The type 
material of this species is tost." Therefore we here designate a neolype mate (QM W20895) 
collected from Kupang, Indonesia, which can he considered to be within the range of the 
“Ostindien" type locality. 

I he syntype series of Primus (rutiquehanrus Fahriciiu I 70S. contains one specimen of 
Srrlla 06 'mccni (ZMUG GKlMSSO), collected from the Indian Ocean, by D. Daldorff. 

Ilabirat* - Associated with mangrove forests anti coasi lines inundated with reduced salinity 
seawater during die wet season. In Australia, distribution is limited to embay meats where 
salinity is. reduced e.g. Aibauoss Bay, off Wei pa. n on h-we stern Oucensland, and King Sound. 
Derby, Western Australia. 


Distribution, - Samples have been positively identified foi this sludy from Ehe Indian Ocean: 
King Sound, Western Australia: PI mket. Thailand: Karachi. Pakistan. From the Pacific Ocean: 
Paiiay Is.. Mindanao Is.. Negros Is.. Philippines: From thn: South China Sea: Bangkok,, 
Thailand; Singapore: Vietnam: Sarawak, Malaysia: Beiliui,. south cm China: Kaohsiong, 
son 1 1 1 c rn Ta i w a r Fro n 1 1 b l p A raf u ra S c ll : K 11 p a, 1 : a ' l ‘ i m or, I tid 0 ties ia: W cip a, C.'i lj 1 1 of 
Carpentaria 

A moderately widespread species ol Sryiia, S. oiivaren is commonly found from the South 
China .Sen. hm .4so occurs in specific locations across the Irsdo-West Pacific It is often 
associated v. ith, S. tranquekarica. 
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Fig, 7. Drawings of pari carapace dtSeylki special showing diagnostic taxonomic,features; i.A) S. swain - QM W2()'J 1 7, huLl-. I .i 3.(1 mm CW; jj) s. tmmjimbarit'a 
-QM iV20914, male, i2D,S min C\V;’fC) S. fnirtwiumusitin • QM W22I74, male. 1l«J mm CW; (D) S, WfPSStf'; mule, ] 12.7 CW, 


Keenan c\ llL: Rcvistun Swiiu 



I'iz- iil L'ighi didapufc &F$uyli& spcde-i sMo-snostic tayrnKmnc fi^iLtrus: {fy) S. 

set arks - QM W2U917, mate, 153.(1 mm CW; \ B \ S. {mtiqurbana) - QM W200U. m.LJ-.v 120..-’ mm 
CW: fC’i S. piinwuimwam OM W2217-S, rude. I I H.i mm CW; 1 D 1 vinweii - QM 
mali:. I 12.7 CW 
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l it;. 4. Drawing!* of Icfl goitopods of Wfo >|>t:ci<;s: . A\$. semue QM W209I7. m*k. I Silt mm 
1 li i tr'AfUjUthnrira - QM W20914. JliaLii, 12(1,? mm CW- (C) .S. ptlMrmlHmxain - QM W22 [67, 
ntfife, ] 12.1 mm C!W: (l-Vi .S'. oUrtnwi - QM WzO^lS, male, 12 J. 2 CVV: sttiwins (3 > detail of lip. 1 2 1 
whole view Neales. (Ii = t>,5 mm; i2l = XU mm. 
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Fig. 10. Photographs of 5. serrata - QM W20917, male, 153.0 mm CW, showing diagnostic features: 
(A) dorsal; (B) frontal. 


Fig. 11. Photographs of S. tranquebarica - QM W20914, male, 120.5 mm CW, showing diagnostic 
features: (A) dorsal; (B) frontal. 
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Fig. 12. Photograph of lectotype of S . tranquebarica Fabricius (1881), ZMUC CRU1881, female, 


Fig. 13. Photographs of S. paramamosain - QM W22174, male, 118.3 mm CW, showing diagnostic 
features: (A) dorsal; (B) frontal. 
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Fig. 14. Photographs of S. olivacea - QM W20895, male, 112.7 CW, showing diagnostic features: (A) 
dorsal; (B) frontal. 


KEY TO THE SPECIES OF SCYLLA 

Carpus of chelipeds with two obvious spines on distal half of outer margin 2 

Carpus of chelipeds without two obvious spines on distal half of outer margin. 3 

Frontal lobe spines high (mean height c. 0.06 times frontal width measured between medial orbital 
sutures), bluntly pointed with tendency to concave margins and rounded interspaces. 
Anterolateral carapace spines narrow, with outer margin straight or slightly concave. Chelipeds 
and legs all with polygonal patterning for both sexes and on abdomen of female only. 

. Scylla serrata 

Frontal lobe spines of moderate height (mean height c. 0.04 times frontal width measured between 
medial orbital sutures), blunted with rounded interspaces. Anterolateral carapace spines broad, 
with outer margin convex. Polygonal patterning weak on chelipeds and first two pairs of legs; 
last two pairs of legs with stronger patterning for both sexes; patterning variable on abdomen 
of female, absent on male... Scylla tranquebarica 

3. Frontal lobe spines high (mean height c. 0.06 times frontal width measured between medial orbital 
sutures), typically triangular with straight margins and angular interspaces. Palm of cheliped 
with a pair of distinct spines on dorsal margin behind insertion of the dactyl, followed by 
ridges running posteriorly. Chelipeds and legs with weak polygonal patterning for both sexes. 

. Scylla paramamosain 

- Frontal lobe spines low (mean height c. 0.03 times frontal width measured between medial orbital 
sutures), rounded with shallow interspaces. Palm of cheliped usually with a pair of blunt 
prominences on dorsal margin behind insertion of the dactyl, inner larger than outer; may be 
spinous in juveniles and young adults. Chelipeds, legs and abdomen all without obvious 
polygonal patterning for both sexes... Scylla olivacea 
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DISCUSSION 

Attempts Lo iilcmiK i cvllti specie*, have led to mucli confusion hecatisc of the subtle 
iiioTpkiilugicaJ Uiltcrcnees I'OUvcoi She spi'ctcs. Within species virLiifm Ihr itumv impenant 
cluicndsiie churacii.T'i 0 large arid often overfappirig between species. Omogeneiiu changes 
ako make idem Munition oi juvenile stages diJiicult. 

Ses era I ul the most use I u I morphological diunictcts Kir i.hsi inipi isliing henveen species have 
heeti pievit'iisly used e-.c. Estampador (194911), Serene i 1952 k mid Joel & Raj U98G), 
h.mcver. we have idemified Eid(iiL ion a I important distinguishing characters, and all arc 
prosc ri Lc d in ;i si IT 1 J. 1 1c [able i Table ■5)i 


leibk 1 5. Morphological ctiameterh tubful m determining Species identity if adult mud i-nshs, 



S-rojitsd kibe spines 

CltL’Iipcd 

Species 

Shape 

heighi 

Carpus spines 

prnpudii* spines 

.V. wrrfita 

bin rtf point 

high 

hnih obvious; 

obvious 

■V. irtfuqiwlwt-irti 

blunted 

modern 

both obvious 

oh vlons 

S. p.aniimimfrtiriii 

1 f i j tl gi i lar 

011 nice li i l‘ I \ hi^rh 

inner ah.semi 
otuar reduced 

obvious 

.V. tflilYIiiYi 

rounded 

Idw 

inner absent 
outer reduced 

reduced 


I he shapes (lithe male Kirs? gonopuds arc all genej'Ltlly .similar, bui l be re are small differences 
boiween species, widi S. olivnreft being the most dixtinciive. Some wuiuiion does exist 
however, li lid on ils own this character is I UK dear enough to be ea silv useful. Srvlia ofiwtcert 
is remm kabh; \\>r a particularly long and slender apex, and a more deeply anti evenly convex 
iimer margin over die distal half, which is mope sinuous m oihor species. ScyUa x&rmtei 
consisiomK seems to nave slightly concave margins on oil her side of the apex, whemax in 
S. i'mtnfiif'fotU'h'ii [he apex is broad Ey mu ailed, and lie .V. puntniwnosuiri iln: apical margins 
;ire convex as in ,S. trtinquebmica but the lip is bluntly pointed. Joel & Raj f staled dial 
cyn-ucitti {as .S’. .ufryaiu) diltcrcd Irom S. .semtin ios .S, i^tuiifucbtirtiii) by pt is sensing 
duomaEophores just below the apex giving a browntsEi-rcd colour: rhix is uni apparent in our 
preserved specimens but may be useful in fresh material 

The coil fusion iel identification has led ui the prraliteration of available mimes, and iJns in 
turn hfl& Jed to the iEicoiisisieni use of ranoes between utilhors. Ry carefully addressing the 
nonienclatui al problems. we hope that future researchers Will be able to build on ucunsisiem 
■uid sin hie mjmenclauira] base 

I he high degree ol morphologicnt similarity between the species suggests relatively roceni 
spcuaiioii, with distribaiion rather llsan coirpetiuon as the primaiy evolutional mechanism, 
t ompedtion otien results in specialisation and obvious morphological change relleciing subtle 
shifts in die Land hahiinl. a classic cs a tuple being Darwin's finches {Dobzhanskv cl ul.. 1977), 
whermsx spec lati cue through alJopatry ofiun produces less distinctive uiorp ho logical changes, 

The presem disErihuiion of Hie di fferent ScytJu species, when associated with infomiujion on 
reproductive behaviour, simngly suggests ihiu each XfXaJes may have different salinity optima 
ior larval gmwiJi and survival. The widespread oceanic distribution of v .semittj is nnmatcJied 
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by the other species, .V. .urt\im is dominant in oceans where surface salinity is greater than 
54 ppt. In the Red Sea. where only S. seinna occurs, salinities rise as high as 40 ppt (Lewis 
& Campbell, 1967). It is known that ovigenous females of this species can migrate considerable 
1 1istarices i lU^.- oceanic \\ ulcrs. up to 95 km offshore. lo halch eggs (Brow 11 [ 99 5 : 1 li II. I994 .-. 

flic main distributions ol l be three olhoi species centre on die South China Sea and Bay of 
Bengal. Tile areas where Ihese species arc found have sul imli.es less than 33 ppt during the 
non hern hemisphere sammeiMLewU & Campbell, 3967). In certain local ions. different Scytht 
specie^ dominate the catch Along the eoiUineuLil eocstof ihe Soli lb China Sea. :le Xiamon, 
China, and die Mekong 3>dia, S. paratmimasivn is the most common species, as it is along 
(he northern coast of Central Java iC. Keenan, pers. obv. p The other Scyllti species can he 
found syrnpairie with 5+ pttrwncin(oio.trL however they are uncommon or confined to sped He 
habitats. The South China Seaeoasi is characterised by intermediate offshore sal ini lies [32- 
ppi). whereas V tf'amfuchani'u and S. oUrttcvn are most campion when salinity falls 
be tow il ppt. li r example around Singapore and along i he Sarawak roast of Kalimantan In 
Australtsi. the known distribution of S', itfr.wtvi is limited lo a few embuymems where salinity 
<- reduced for extended periods during the monsoon period: Albatross Bay, off Wcipa, NW 
Cape York .md King Sound, Western Australia. The Andaman. South China and lava Seas, 
the centre of distribution for S. puramuiitu^ain, V tmrufttt'hiiriat and ,'C oHvaceiit would 
1 1 :i\ o experienced tong periods of relative isolation from the surrounding; oceans during periods 
uflov. se:i level, up to 150 m below presen I levels, over the pa si 5 million years. Freshwater 
inflow into these seas, combined with restricted connections with the surround mg oceans 
would have refilled in reduced salinities for si gin II cam periods, and fewer opportunities for 
larval dispersal, Under these conditions, strong setecimn for survival ul Ihe reduced salinities 
would have occurred, Even in ihe present high sl: a-level environment, water exchange is 
extremely I imbed, producing consistent salinity differences between these seas and the 
surrounding oceans. 

A nor h e r i n t r igumg a s pecs ol 11 ic I i fe c y c ] e of Si yiia spec ie s, i h n t re i n h tree s ihe i dc: i I ha t 
speeiation has occurred only recently, is the similar liming of annual offshore migrations of 
ovigerotis female crabs ol dilTcreni species. Offshore migrations have been reported from 
many areas (Brown, I99_V): for | xt’rnihi these take place from September to November 
i l-Utl. prior lo the wet season in Australia (January - March), and vlighily later (October 

to Decemberj in ihe cooler waters of South Africa (Hill. 1974), In Australia juvenile crabs 
first appear on the shore around January (Keenan, pers. obs.). Very similar nmiugs of 
maturation, migration and spawning arc found tor the other three Scvllu species. Two species 
of mud crab from Si^atthajiu Gulf of Thai land, most likely S. trariqtfei>&?i'g& and S, & 

mature in Inly- August and migrate offshore during September iKbaomma & Ratanachote; 
199-3), Similarly, fishers from ihe Mekong Dellu report (Keenan* unpuh ) : I .lL S. 
pat'tiituiniiKttiiti migrates nlfshore around Sepiember October, amijm cniles rei ira in January 
11 fi e r I ho 11 n' n st ipi ! . Iho re h ire .ail t \ ni r spec ie s h a v e s i i i i i tar ti in i i ig of t he i r tc pro due t i ve .: yob 
regardles.s of ihe hemisphere in which they Tire found. These are however generalisations 
based on data irorn a restricted geographic range. Minor l 1 i f fere nee s of about twu months 
have been observed forsympatric species m Puticat Lake. India (Joe! Raj. J9H0) Further 
research, based on sound taxonomic identification Is required lo establish precise details of 
the lite-eyclc ts-f each xpecics throughout its range. This paper should assisr such studies 
through the clarification of the species status and taxonomic nomenclature. 
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